In this issue, Gordon et al. (2017) use dense sampling of resting and task fMRI within individuals to demonstrate that patterns of correlation in resting fMRI are closely aligned with functional architecture as identified using task fMRI.
Our ability to understand the brain is ultimately constrained by the kinds of measurements that we make and how we analyze them. In human neuroimaging, researchers have (with a few notable exceptions) generally collected a relatively small amount of data on each of a few dozen individuals, and then warped their brains together in order to find areas that are commonly active across people in response to some task manipulation, often after spatially smoothing (i.e., blurring) the data to allow for anatomical differences. More recently, resting-state fMRI has been used to examine the patterns of correlated activity across the brain. Both of these approaches have been successful, in the sense that they have identified reliable patterns of activity or connectivity across people. This success implies that there must be a reasonably high degree of functional homology across individuals at this spatial scale; in fact, for many brain networks, this homology is present not just between humans but with other mammalian species as well. At the same time, we know that this homology must break down at some level; the remarkable maps of individual rodent somatosensory representations by Riddle and Purves (1995) showed that even in this highly stereotyped system there were substantial differences across individuals in the fine-grained spatial organization of somatosensory cortex, overlaid on a consistent organization at a coarser level. An essential question for neuroimaging researchers is whether our approach of averaging small amounts of data from larger groups of individuals may have led us to mischaracterize some aspects of the functional organization of the brain.
A new paper by Gordon et al. (2017) in this issue of Neuron, together with a recent paper by Braga and Buckner (2017) in the July 19 issue of Neuron, suggests that the answer to this question is positive and will add fuel to a growing movement toward the deeper characterization of individual brains. The utility of dense sampling first became evident in the work of Laumann et al. (2015) , which characterized in detail the brain of a single individual (the present author) on the basis of 14 hr of resting MRI data collected over the course of 18 months. This work showed idiosyncratic features of network organization that had not been previously seen in group studies; however, the use of a single individual made it unclear how generalizable these features were. To test that question, Gordon et al. started the ''Midnight Scan Club'' (MSC) , in which a number of the investigators scanned themselves on 10 subsequent days at midnight, including 30 min of resting fMRI each night as well as several taskbased fMRI scans. A notable feature of the MSC study is that the data were released openly (via the OpenfMRI project) upon publication of the paper, representing an important addition to the growing body of openly available datasets from densely scanned individuals (Choe et al., 2015; Laumann et al., 2015; O'Connor et al., 2017) .
For any scientific measurement, it is important demonstrate both reliability (i.e., are its estimates consistent?) and validity (i.e., is it measuring what we think it is measuring?), and the results of Gordon et al. provide the clearest characterization to date of both the reliability and validity of resting fMRI as a measure of the functional organization of the human brain. The results showed that functional connectivity (as estimated via correlations between regions in resting fMRI) was highly reliable within an individual, given enough data: at least 30 min of resting fMRI data were needed to achieve adequate reliability for functional connectome measurements, and much more data were needed to achieve reliability of network assignments. Reliability differed greatly across measures, with some network-level metrics (such as participation coefficient) never reaching high reliability. A challenge to interpreting this finding comes from evidence that some of these metrics (including participation coefficient) exhibit systematic fluctuations during resting fMRI, which have been linked to ongoing fluctuations in arousal (Shine et al., 2016) . Reliability is only interpretable when the thing being measured is stable over time, and the low reliability of some measures could suggest either that they have poor measurement characteristics or that there are true fluctuations in the underlying functional architecture. There is currently a lively ongoing debate regarding whether resting fMRI is associated with dynamic fluctuations in connectivity that are due to changes in the contents of thought as opposed to changes in arousal or physiological/motion artifacts (Laumann et al., 2016) , and it is possible that the MSC dataset could be of substantial utility in further addressing this issue.
To assess the validity of resting fMRI, Gordon et al. first performed the most detailed examination to date of the spatial relationship between resting connectivity and task activation. Their analysis of resting fMRI used a ''parcellation'' technique that identifies the boundaries of areas on the surface of the cortex whose connectivity structure is particularly similar. Previous work (Laumann et al., 2015) had shown that task activation appeared to fall preferentially within the cortical parcels identified using this technique. Gordon et al. extended this by examining the relation between activation patterns on several tasks and the resting connectivity boundaries. There was impressive alignment between these two types of data within each individual, much greater than the overlap of any individual's activation patterns with another individual's resting connectivity patterns. They further validated the resting parcellation by comparing it to maps of estimated cortical myelin content, which is obtained from the ratio of T1-weighted and T2-weighted image intensities. Focusing on putative human MT+ (a motion-sensitive area known to have high cortical myelin content), they showed that for every subject there was a systematic overlap between the resting network assignment and cortical myelination pattern around the MT+ region. Together, these results provide a very strong confirmation of the validity of resting fMRI for identification of functional-anatomical boundaries.
Previous work with resting fMRI has identified a set of consistent ''networks,'' which comprise sets of anatomically distinct regions whose activity is more strongly correlated within the network than with regions falling into other networks. In these previous studies, each individual contributed relatively little data (often less than 20 min worth of resting data), and analyses focused on finding network assignments at the group level. The work of Laumann et al. (2015) provided initial evidence that these groupbased network assignments may be hiding significant individual variability, and the results from Gordon et al. clearly confirm this. One of the striking findings is the variability in the network assignment found within the medial prefrontal cortex. In the previous group analyses, a large portion of the medial prefrontal cortex (roughly the entire area anterior to the genu of the corpus callosum) was assigned to the default mode network. However, with sufficient data it is clear that there is remarkable heterogeneity across individuals in the network structure of this region. Of the 10 subjects, 7 showed some degree of extension of the salience network (which in the group analysis ends roughly at the genu) into the medial prefrontal cortex, just as the subject in Laumann et al. (2015) had shown. However, the specific localization of these extensions differs between individuals, leading them to be lost when data are combined at the group level. This provides perhaps one of the clearest demonstrations of how group averaging can obscure important aspects of functional organization.
A recent paper by Braga and Buckner (2017) provides another demonstration of the utility of dense sampling for identifying novel features of functional organization. Their work focused on the ''default mode'' network, which is one of the most commonly identified networks in resting fMRI data, extending across the medial prefrontal and parietal cortices, lateral parieto-temporal cortex, and medial temporal lobe. In a set of four individuals scanned with resting fMRI for almost 3 hr spread over 24 sessions, they discovered that the default mode network was actually composed within each individual of two separate but interdigitated networks, which importantly differed in their connectivity to the medial temporal lobe. Further examination of other networks showed similar interdigitation of distinct subnetworks within those systems as well. The fact that 15 years of investigation of the default mode network have failed to identify this striking substructure points to just how limiting the use of group analysis with limited sampling per individual has truly been.
While these papers will almost certainly increase the movement toward dense sampling in the field of neuroimaging, substantial challenges remain to extending this approach. The use of spatial normalization and group analysis has provided neuroimaging researchers with a powerful way to make generalizable inferences and to combine data across studies through the use of meta-analyses that take advantage of the standard stereotactic space used in most neuroimaging studies. In order to make generalizable inferences about the population, we need to be able to combine data across individuals, but doing so becomes challenging once the assumption of functional homology across individuals is abandoned. One approach that holds great potential is the use of parcellation schemes that are adaptive to the individual, such as the technique developed by Glasser et al. (2016) , which uses a combination of structural features and functional connectivity data to place individuals into a group atlas. Another alternative is to move even further away from anatomy and align individuals based on the similarity of cortical responses to complex stimuli, as in the ''hyperalignment'' methods developed by Haxby and colleagues (Haxby et al., 2011) . Regardless of how the problem is solved, the move toward denser sampling of individuals in neuroimaging is bound to drive new discoveries regarding the functional organization of the human brain, as well as providing a stronger basis for the kind of ''precision neuroscience'' that will likely be necessary to understand neuropsychiatric disorders.
Neurexins and neuroligins form trans-synaptic complexes that promote synapse development. In this issue of Neuron, Aricescu and colleagues (Elegheert et al., 2017) complement and strengthen two recent reports by the Kim and Rudenko teams (Kim et al., 2017; Gangwar et al., 2017) to dissect the molecular determinants by which MDGAs challenge the neurexin-neuroligin partnership.
To assemble functional connections, neurons must bind to one another through specific adhesion proteins tethered to pre-and post-synaptic membranes. Among the various synaptic organizers described so far, the neurexin (NRX)-neuroligin (NLG) partnership has been widely studied, due to a variety of roles played in synapse differentiation and function, and because of a link between mutations in their genes and autism spectrum disorders (ASD). Moreover, the existence of several isoforms and potentiality for many splicing variants with precise recognition selectivity offer a wide repertoire of interactions to underlie synaptic specificity (S€ udhof, 2008 
